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1. This report is an analysis of the hydrologic plamning in the
U.S.S.R. for development of water resources, <= related to the over=
all economic, strategic, and pclitical objectives of Soviet policy,

2, The study examines the hydrologic features of the U.5.S.Rey
and the planning and construction programs for water resource develop=
ment in relation to the general development policies of the Soviet
Union., The two major plans for water resource development, the
Great Volga Development and the Davydov Plan are analyzed, and the
present and possible future trends are evaluated,
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INTRODUGITON

1-01 PURPOSE AND SCOFE

3. The purpose of this EIS is to analyze the hydrologic planning of the
U.S.5.R. for development of its water resources, as ielated to the overall
economic, strategic, and political objectives of Soviet policy..

. b. The study examines the hydrologic features of the U.5.85.R,; and the
.planning and construction programs of water resource development since the
" establishment -of the Soviet regime”in 1917, It appraisés these programs in
relation: to general develcpment policy and objectives and evaluates the
possible future-trends of water resource planning and its implementsidion,

co The study is based upon numerous Soviet, French, and “erman books,
pamphlets, and articles in periodicals, the most important of which are
listed in the bibliography. Most of the sources were collected as a private
research project over the period 1953 to 1958 by an individual -member of the
Army Map Service, : ‘

1-02 ABBREVIATIONS

The abbreviations of dimensional terms used are as follows:

cm centimeters

km, kilometers (distance)
km? square kilometers
km3 cubic kilometers '
Km kilometer (river location)
kw © kilowatt
kw-hr kilowatt hours

‘m meters
A square meters
m3 cublc meters
mm millimeters
m/km meters per kilometer
m/sec meters per second

m/sec cubic meters per second
MSL mean sea level
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SECTION II
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HYDROLOGIC FEATURES- OF- U:855. R,
2-01 ~GENERAL

The)‘character of the drainage pattem of the rivers of Russia has
always exerted a tremendous influence upon the political and economic
development of the country. The river drainage distribution of the-wholec
Eurasian continent is its most distinctive characteristic, according’ £o-the
geopo'.litical theory on the influerice of geographic features on the formation’
of a nation's foreign policy. The Soviet Union in the theartland" of the
Burasian continent occupies nearly 4O of the total area; the character of
its rivers is described by the British geographer, Hacld.nder as i‘ollows' -

h« Euro-Asia is characterized by a8 very mmrkable distri—
bution of river drainage. Throughout an immense portion
of the centre and north, the rivers have been practically

... useless for purposes of human_communication with the. outer

e -world, The Volga, the Oxus [Xmu Darya/, and the Jaxartes

& Syr Daryg.] drain into salt lakes, the Ob, the Yenisey,

and the lena into frozen oceans of the north. These are

six*of the" ‘gmatest rivers in thelworld. . Thus™ the.core.

S of Euro—Asia is wholl:,r unpenetrated by ‘waterways from.

7 the oceana. o ST,y

L3

covnd

LB

2-02 DRAINA(E PATTERN

a, General.,, Soviet. rivers,may be .grouped in.three.categories according
to” the“bodies of water in‘bo which’ they flow., Soviet rivers drain intos .
1)° the- generally icebound ARCTIC Ocean, 2y, ;the . .inland..CASPTAN and -ARAL. Seas,
and“3) ' the ice-free- PACIFIC : ‘ATI.ANTIC Oceans “(Plates,1 and 2), The, rela-
tive size of the drainage are i “fol -

Dr&imgg Areas, = - Perceng ‘oi"oISciv:'{ét Térritory A:B\&iies of Wat‘er
ons ofkm ’ oo R T "

1-1_,_7 L . A‘RCTIC Ccean .
“5e2 ¥ ’ IR - I CASPIAN and ARAL Seas
te302 s SR -5 , "PACIFIC.Ocean .
t 1,8 - ATLANTIC Ocean

AR & B A Following are the' fnean yearly flow volumes- and the 1engths of
the principal rivers of the U S. S R.. ’, . .

: Rive:‘-l oo Avinal volume |
D : | of “flow (km3

ARCTEIC OCEAN

PECHORA 1,790
OB*~TRTYSH « 3,676 (0B!)
PREDE ‘ . Lslls2 (IRTYSH)
* YENISEY - .58 135354 (with ANGARA
. o . and SELENGA)
LENA v h38 Ls270
koLYMA ‘ . 120 . 2,600 -

msmn SEA
VOLGA 3,688

R 1
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a rebult of the earth's rotation, Their high discharges are generally the

RS

. so-called "lost,_ rivers" drain into the CASPTAN and

a resuld

o A?n:;l v‘(’]];,lpm ) result. Gl (o result of the heavy snowfall in the mountains of Southem Siberia, Melting
‘t’fw—-—)' e LT LI of snow of snow cover and thawing of river ice occur earlier in these headwater
ARAL SEA reaches reaches than in the north and create great spring floods in all Siberian
rivers, rivers, These spring flood conditions in the north are aggravated by perma-
AMU DARYA L2 frost co frost conditions. (In Central and Eastem Siberia, floods occur in swmer
“-'* SYR DARYA . Tl o enE also, as also, as a result of very violent, sudden thunderstorms,) Inundation along
- X L C T the lowe the lover reaches of the rivers covers vast areas, For example; floods

along the lower reach of the YENISEY may rise 11 m and inundate areas up

PACIFIC OCEAN along ti " e
s o . ) to S0 ku to 50 km wide, Because the rivers have a 1= to 2-m ice cover in winter,
- AMUR . T 3L6 ey ice=brea ice-breakup in the spring is violent and abrupt, resulting in the formation
T ok - ' of great] of preat ice jams that intensify flooding, When the ice jams break loose,
BALTIC SEA™~ : enormous, enormous blocks of ice are carried downstream with great erosive effect on
e - e RN d ‘the rive] the riverbeds, The period of ice cover and breakup averages from 210 to 219
WESTERN LVINA 111 days a days a year, Descriptions of the most important rivers that drain into
= ©oaTE - s the ARC! ‘the ARCTIC Ocean follow, .
BLACK SEA' . .
IV : (1) Ob'-Irtysh System, the OB' River and its principal tributary,
DNIEFER' - © gyt e the IRTYSH, empty into the ARCILC Ocean through the OBSKAYA GUBA, a gulf
DoN ’ 28 - 2,280 800 km long, 35 to 60 km wide, and 10 to 22 m deep, They originate in the
’ ' 1,970 Central-Asiatic mountain chain at 4,000 m, MSL, and descend rapidly onto the

(2) " Arctic b;:em The thre ot |
. The e largest Soviet rivers,. the =
B B e B S RO
a e other Soviet rive e P1
frozen condition of the ARCTIC Ocean and of the lower :er:c}(ne!':eo;;:ht: fﬁy.:rer:h ©

cuts off this drainage a; 3 nabd "
mich of the year, o S o fTOM commucation with open ice-freeoceans over

(3): Inland Seas, Caspian’and’Azal,-

Siberian
ITRYSH,
is larger
River,
northern
At one %
YENISEY,
BATKAL's
of the wq
The volun

Siberian plaine

(2) Yenisey River. The YENISEY River system includes the SELENGA
River, Lake BATKAL, and the ANGARA River. This system originates on the
northern slopes of the Central Asiatic plateau of Mongolia at 2,000 m, MSL.
At one time several MONGOLIAN lakes farther south also drained into the
YENISEY, but this communication has become clogged by moving sand. Lake
BATKAL's surface area of 30,585 km® ranks it among the largest inland lakes

of the world, It has an average depth of 810 m and a_maximum depth of 1,742 m, i

The volume is 23,000 and the annual inflow, 55 km3,

(3) Lena River. The IENA has two main tributaries, the VILYUY
and the ALDAN, and flows into the LAPIEV Sea, an amm of the ARCTIC Ocean,

i area is as low as my MSL. ‘Tt
- . “Tt'is an ext;
E | hydrologic balance because annual evapox‘lh::":?{e:nt:n and the 4 3
{"1 gif::emamnt h);d;;io?c:[eét“ié of the' area i's the CASPL o2 It has 45l cipitation, It has LS5 branches flowing through a delta 210 m wide,
rea o 00 kn? rank: ed “present
4 adverse hydrologie sonditions. havoeen: ::xfew:ldiieéarg“t inland sea, v B b, Inland Sea Drainage. The rivers in this area flow generally north-
3] ! e 19 o in a progressive lowering west into west into the arid interior. Many are intermittent streams, and others

R SR LS

of its“lével since the middle of t h
A R A e 19th century, The vast hy i
:znmkci::;ogrw:;ks built along phe VOLGA ‘in recent years hawsfnﬁga:gl :r:nz ‘the
g e CA§PIAN, and in fact have actually accelerated its s:ihkings ©

centra“?a'ngmw:sgr;gx:xﬁ The tppog}'aphx of the U.S.S.R., . in contrast to that of
by mountain ranges, bggﬁédcg;ﬁms:sugfnlgm’ nes s parky Lipas elinited
world's largest depressions. The natural gunta;ns, e Do b, one oF the
imto..Eumpean and Asiatic areas also holds trie

n this EIS, drainage of the two regions of -the co

ately within the breakdown into the three categori

2=03 HVEES,‘ EUROPEAN U,S.S,R,

The rivers of the Buropean U.,S,S.R,

Moscow, ' The headwaters of all the major Frorate from 1ov hills northvest of

Ih ter rivers in thi

ﬁge:ﬁewﬁch facilitates interconnection by means ois‘ i::ij jm ;}h\exavgigie

i e lj]?f Egg; of the area and flows into the CASPTAN Sea. The DON.

the WeSIEm DYLESTER drain into the BIAGK Sea, Othor major yivers mocio

NoRTHER Dyna A 204 NEVA, which flow westward into the PALTIG Sag, mor ooy
and PECHORA, which flow nortiward into the ARCTIC Outan

20l RIVERS, ASIATIC U.S.S.R.

3. Arctic Ocean Draina; The Siberi
the ARG ge. e Siberian rivers that flow t
C Ocean are marked by progressive eastward shifting of :ﬁggwgégsngs

dissipate]
area, the

Ce

PACIFIC iJ that of
of the GOMbelimited
but its

beds as

dissipate eventually in marshes or desert sands. The largest rivers in the
area, the AMU DARYA and SYR DARYA,drain into the ARAL Sea,

¢, Pacific Ocean Drainapge, The main Soviet river emptying into the

PACIFIC is the AMUR; one of its tributaries, the ARGUN, originates northeast
of the GOBI Desert in Outer Mongolia., Originally the sysiem was much longer,
‘but its headwater branches have dried up because of severe desert conditions.
Its regime, particularly along its middle reaches, is influenced by monsoon
rains, The winters in the region are cold, dry and almost entirely without
snow, Ice breakup on the river starts in March, and ice jams and associated
flooding are common occurrences, The AMUR empties through a gulf into the
Se.. of OKHOTSK, an arm of th ™ACIFIC Ocean.

UL |
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SECTION IIT -

i v 5ir -, -

I

e ' POLI’IICAL, smm:arc, “AND' ECONOMIC® BACKGmUND

! o ’ ’ o0

Y4, The vastness of Russ:La .and its Ielative 1naccessi:n]ity to the ice=
frée oceans ‘of the world have always exerted a, tremendous “inf luence-upon .-
political, strateg1c, and economic developmenbs. The, uti]ization and develop-
ment of the rivers and their role as waterways have always been key factors
in these developmenta., Cs

b, By 1917, appreciable work in constructlon of canals, for waterway
‘connections ‘betweer the " river systems had been’ accompb_shed, pnmaml:,' to ..
provide ’ comunication betwe n the VOIGA River system and the BALTIC Sea, - .-
Since -1917; Soviet authorj.t:.es have emphasized water resource development as
an integral part of the ‘ecbnomic and ‘strategic program. Soviet plans and
programs for water resource development are comprehens:.ve and. involve navie
gation, hydroelectric power, 1mgq*bion, drainage, and water supply‘.

te

3-02 TRANSPORTATION AND COMMUNI CATION PROBLEM

B - 18 L’imibed Access to Ice-free Oceans. o ) ’ .

(1) Soviet territory; which occuples a sizable part of two cont.inents,
covers 22,400,000 km2 and extends 10,000 km from the BALTIC to the PACIFIC.
(By comparison, the United States covers only 7,)400,000 km? and extends l;500 km
from the ATLANTIC to the PACIFIC,) This great size makes transportation and
commnications‘in the U.S.S:R. key elements affecting the entire economy. The
low density of population, "the remoteness of the widely scattered raw matenal
resources’ from industrial centers, and’ the limited access to 1ce-free oceansg

" further complj.cate the transportatlon problem,

(2) leited access to the open seas has always been considered the
most serious disadvantage of Russia's geographic Yocation., Historically,
stnving for better access to ice-free oceans has always been a directing
foree in foreipm policy, The 200<year conflicts with the Ottoman Empire were
largely motivated by the struggle for free access to the FEDITERRANEAN Sea. . .
through the -DARDANELLES; many of the perpethal differences with the Bntlsh ™
Empire ‘were due to the stnving for access t6 the INDIAN Ocean thmugh the
PERSIAN Culf, The Tsarist Navy and merchant marine were poorly developed
because of the control by other powers of the strategic narrows, such as the
DARDANELIES, GIBRALTAR, and the SKAGERRAK, The ARCTIC was the -only ocean -
freely available to Russia; but its adverse climatic and navigation conditions
restricted its usefulness, For example,’ during the Russo-Japanese War, the.-.
Russian Baltic Fleet had to travel 34,000 km around the CAPE OF GOOD HOPE . to
join with the Russian Pacific Flee‘bo This delay, plus: the similar dlfflculty
in logistie support, was a major factor in the dinaatrous defeat by the’.Japanese
fleet in the famous TSUSHIMA naval battle of May 1905, which eliminated Russia
as a naval power,

(3) A second solut:.on to the ‘problem of access to ice=free seas
has been the intensive utilization of the 1arge network of nav:r.gable Iiverso '
The factors involved in the use of rivers as a primary means of transporta‘b:.on
are dlscussed more fully in the next paragraph

b, Rivers as Transportation Carnerso

(1) As a transportation med:.um, rivers have played a vital role in
the economic developmen'b of the coun't'.ry.9 particularly in the penetration and
conquest of vast reg:Lons of S:.beria and Central Asia where they have long .,
represented the only practicable” P deperdable means of mass transportation,
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(2) PRussia is well served by an éxtensive network of long navigable
rivers, Their headwaters are close together and the drainage divides are low,
facilitating connections by shallow canals or overland passages, River
velocities are low as a result of the slight gradients barges must- generally
be towed as well as High spring floods, low summer stages,
and a long frozen period limit the navigation period to between 150 and 200
days arnually,  Howsver, even when frozen, the rivers are important for trans-
portation as they provide’ ideal sledgéways, The taiga and ‘tundra regions of
Sibéria are indécessible except by rivers,

Co Waterway-Railroad Transportation,

. (1) Although the constmetion of railroads began in Russia in 1837,
their developmént Was relatively slow because of many factors, such as the,
tremendous distances, low population densityy, low industrial development,, .and
lack' of adequate capital and skilled labor, The Soviet regime accelerated
railroad constriction and, by greatly increasing the utilization of the raile
ways; has established rail transport as the principal means of haulage at the
present time, However, this intensive utilization of the country®s relatively
sparse rail:network is recognized as a hindrance to economic growth, and Soviet
planners look to waterway development as the best means of improving their
transportation system, (The role of highways in the transportation system of
the U.S.S.R, is relatively minor; roads serve mainly as feeders to railways

and waterways, and long truck hauls are virtually unknown, )

. (2) Much of the railroad construction was directed mainly at
complementing the waterway system; the railroads commonly serving as links to
comnect the waterways for long distance transportation, Such was the function
of the Trans-Siberian Railroad in the economic development of Siberia, Origine
ally, it merely connected major waterway terminals on the Siberian rivers,
AXY" igh a through rail line was eventually developed at considerable cost, this
combined water-railroad system across Siberia still has an important function,

do  Pre=Soviet Waterway Development.

. (1) The importance of navigable rivers in Russian economic development
1ed ‘to augmentation of the waterway system by means of canals to comnect the
major navigable rivers and thus provide cross-communication between the seas
bordering Russia, The pre-Soviet government concentrated on this phase of
river resource development, primarily in European Russia,

(2) Although the VOLGA is the most important navigable waterway

of European U.S.S.R,; its value was limited because its outlet is on an inland
sea, the CASFIAN, The Tsarist government built three major canals to provide
communication from the VOLGA to the BALTIC Sea, thus with the ATLANTIC, It
also built several secondary canals to connect rivers that drain into other
seas; particularly the BLACK Sea that also Joins the ATLANTIC, These canals
(Plate 1) are briefly described below, (See Table 1 for their present status
8s some have been abandoned and others rebuilt,)

(a) VYSHNEVOIOTSKIY Canal System (No, 1 on Plate 1 and Table 1)s
863 kms built in 1703-095 connects the upper VOLGA to the BALTIC via the TVERTSA,
MSTA, and VOLKHOV Rivers and Lake LADOGA.

(b) TIKHVINSKIY Canal System (No, 2)s 654 km longs built
1802-17; connects the VOLGA with the BALTIC Sea via the MOLOGA and SYAS' Rivers
2nd Lake LADOCA,

(c) MARTINSK Canal System (No. 3)s 540 km; built 1811-13;
comnects the VOLGA with the BALTIC Sea at LENINGRAD via the SHEKSNA River,
Lake BELOYE, Lake ONEGA, SVIR® River, Lake LADOGA, and NEVA River,

‘
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. (4),, ,OGINSKIY Canal (No, 4): built in 180L;. connects,the
BLACK and BALTIG Seas’ via the DNIEPER, FRIPYAT', and NEMAN. Riverse - .i. v

inn " 8), DNIEPER-F] another 5
connection between the BLACK and BALTIC Seas.

RePRIPYAT! -BUG-VISTUIA' Canal (No..5)s
(£), BEREZINA Canal (No..6)s built in 180%; connects the
BLACK|and BALTIG Seas via the DNIEPER, BEREZINA,’and, WESTERN DVINA™Riverse-., «
R . - e
T et (g) AIEXANDER GF WURTTEMBERG Canal-System (No. 7):. connects:
"thé MARTINSK Canal System with the ARCIIC Ocean via the NORTHERN DVINA River,-

S S (ny 'sﬁmmé;mmrgﬂjiuusmy Kagal {No, 9)s built.in.182
connects  the 'KAMA #hd” VICHEGDA Rivers, . ) R

N N - ) 3 . Pt
* (i) "KET'+KAS' Canal (also known as, the OBI-YENISEYSKIY Kanal)
built in 189ks connects the OB' and YENISEY Rivers, L

(No," 26) 5"

3=03 SOVIET WATER RESOURCE DEVELOPMENT POLICY

a, ‘Gemeral, The Soviets have emphasized comprehenisive exploitation.
of water resources rather than a single phase such as navigationy wh:.ck_n was’
the case prior t6 1917, -The hydrologic program is vast and comprehensive and
‘even’ includes the-influencing of the hydrologic cycle of nature, . The program:
is thoroughly iht_egratéd,jr{ all phases, ,but can be sep:arabgd,‘for purposes of. |
discussion into the following major elements: 1) inland navigations
2)' hydroelectric power; and 3) reclamation and flood protection,

b, Navigation, w

(1) _ One goal is to make the whole inland waterway system of ., .
European U.S.S.R, suitable for deep«draft navigation, by improving f‘ivers -and
constructing’ lérge reservoirs (that in many cases approach the magnitude of
inland seas), and ultimately to provide a unification of the waterway systems,
of the European and Asiatic regions. -

(2) ' Te waterways development policy of the Soviet Union is a very
significant element of its international economic and milita?y strategy. The
developmént, of the VOLGA River System for deep-draft navigation and its
cornection 'to ‘the BLACK Sea by the VOLGA-DON Canal (No. 15 on Plate 1) pro-
vide a‘means of access from the interior of European U.S.S.Re to Central
Europe up the DANUBE, Thus the major Russian seas == the WHITE, BALTIC,
BLACK, AZOV, and CASPIAN == are to be by inland: that
can carry merchant ships and naval craft of Lo5- to 5,0-m draft and 20,000~
ton displacement, -

3 (3) This policy extends beyond the country's borders to incorporate
the DANUBE into the Soviet waterway system. After World War II, the Soviet

6 revoked the i ional status of that waterway and restricted .,
free navigation r1ghts below VIENNA to the riparian countries, Soviet inters
est in ‘the DANUEE extends to the planning and construction of hydraulic struce
tures, such ds the proposed Iron Gate dam and other projects in the Satellite..
couritries, When the RHINE-MAIN.DANURE Canal is completed by West Germany and. -
‘the proposed DANUBE-ODER-ELBE Canal is completed, Moscow, the major cities of
the Soviet European Satellites, and many Westem European cities will be | ..
interconnected by inland waterways, The significance of these developments, .,
for peacetime commercial transportation and for wartime operations and logiste
ical support,’is eyjqent.

c, Hydroelectric Power, The production of hydroelectric power is
probably the most important compenent of Soviat water resource dev?]npment.
policy, Prior to 1927, mest Russian hydroelectric power inst “L‘:{:rfc:;s_in-
volved high dams 'and high~head turbines and were located on mountainous o
headwaters, They were relatively small and lad limited production capabilities,
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This type is St{1l being built in marginal regions, but the present trend is to
concentrate:cn construction-of large run-of-river plants, _empioying low=head .
turbines and relatively low flow-regulating dams, Many of the hydropower in-
stallations on the VOLGA project, for example, are pattemed after the German
run~of-river plants on the RHINE and DANUBE. . . o

~d,” Reclamation and Flood Protection, _Another major phase of Soviet
watér réséurce development policy is comnected with the réclamation of the vast
steppes and desert regions for large-scale agricultur.”, forestation, industrial
and population resettiement purposes, Extensive irrigation and drainage. projects
are conceived for reclamation of agricultural land; followed by flood protection
and then by waterway development. In many instances, these irrigation and drainage
canals in large -land reclamation projects serve as navigation canals. The re-
verse is also true: many navigation canals have a secondary role as irrigation
canals, Flood control, as such, has received little attention in the Soviet
Union, as few settlements have been made in the flood plains of rivers, The
large multi-purpose hydraulic centers described in the next paragraph’inherently
have a limited flood control function. . L. - .

e, Hydraulic Centers, Comprehensive water resource development is a
basic element of Soviet policy, * Many hydraulic projects in the Soviet Union are
mltiple=purpose projects, combining riverfiow regulation, navigation; hydro-
power; and reclamation into hydraulic centers called Gidrouzel (Plates 1 and 3,
Table 2),- Their planning, location, and construction are fitted into, the ovérail
economic plan, Such planning and construction of large hydraulic centers has
had high priority’under the various 5-Year Plans, without regard .for the cost
in‘manpower and human suffering. : '

f. Technological Foundation, The planning and execution-of an effective
program for developing the water resources of a vast territory like the U.S.S.R.
cannot be accomplished without an adequate reserwoir of trained and skilled .
manpowers The Soviet regime has instilled a high regard for technology in its
people and has aggressively fostered the training of scientists and engineers,
and the ‘expansion and improvement of technical educational and research facilities,
Scientific work in hydraulics, hydrology, and other disciplines relating to
water resources meets the highest standards of quality and is constantly pro=
gréssing into new and diversified fields,” The volume of basic and applied
research on -these subjects and the resulting quantity of scientific books,
papers, and periodicals published are enormous, Thus, a firm and brvad tech=
nological fouridation now exists for comprehensive water resource development
in the U.S.S.Re. : S .

3<0L' GROWTH OF HYDROLOGIC PLANNING R
a, With their rise to power in 1917, the Soviets were afforded the
opportunity of putting their theories into practice; among them was the devel-
opmentTof water resources, a key element in Soviet doctrine, (Earliery when he
was in-exilé, Lenin was greatly impressed by the advanced technology of Gérmany
and was strongly influencéd to ascribe great importance to the development of.-

hydroelectric power,) ' The period 191728 was primarily one of basic planning
and organizing in preparation for future’ large=scale projects, However, some
construction was started to provide the nucleus for the. future gigantic schemes.
In 1921, the first economic plan; known as GOELRO; was introduced, which
involved t?e'gonét_mgtign of a series of electric powerplants of limited’
capacityi “These were built with the‘help of foreign engineers and imported -
material,” Among the larger hydraulic works of this period were the VOLKHOV
hydropower development and the SVIR'STROY hydropower cascade on the SVIR!

River (No, 3, Plate 1) near LENINGRAD between Lake LADOGA and Lake ONEGA,

b, From 192839 considerable progress was made’in the development of
water resource policies, These years before World War II.were dedicated
primarily to experimentation in technical education and training and.to. the
overall study of ‘the Nydrologic and economic characteristics, of the water
resources. 0

i
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c. After World War II the scope of hydrologic planning was expanded to
include the Central Asiatic and Siberian regions. The general survey of these
water regources made by Professor Davydov in 1945-48 revealed that water was
lacking for the proposed extensive reclamation and irrigation projects. This
study led to the formulation of a hydrologic policy based on the overall
management of water resources, known as the "Great Stalin Plan for the Trans-
formation of Nature," In 1948, this plan was incorporated into official
economic policy by decree. It provides for essential changes in the z:eglme
of rivers by means of radical physical changes in the .land surface an N
drainage pattem, transfer of streamflow between watersheds, crop rotationg-
and reforestation of arid areas. By 1955, the follow large hydraulic
projects (Plate 1) were either in operation or nearing completions

(1) BALTIC-HITE Sea (Stalin) Canal (No. 11 on Flate 1)
(2) Great DNIEPER Development:.
(a) ZAPOROZH'YE Hydropower Center (No. 15)
(b) KAKHOVKA Hydropower Center (No, 16)
(¢) South UKRAINE Canal and Irrigation System (No. 17)
(d) North CRIMEA Canal and Irrigation System (No, 18)
Great Volga Development
OB'-IRTYSH Hydropower Development
(a) UST'-KAMENOGORSK Power Development (Noo 19)
(b) BUKHTARMA Power Development (No. 20)

d, After 1956, the entire plamning structure for water resource develop=-
ment was reorganizedj managerial control was transferred from the central
government to ‘regional authorities and local governments of the individual
Soviet republics. Serious deficiencies developed in the water supply needed to
carry out the ambitious schemes of the Sixth S-Year Plan (1956-60), especially
for the agricultural reclamation projects. In the current 7-Year Plan (1959~65)
complete reappraisal and reorganization of the hydrologic planning and construc-
tion program have been made; and several large proposed projects have been -
abandoned, Although there is speculation in the West that large-scale planning
in the U.S.S.R. has thus been abandoned, close study reveals that the hydraulic
construction program remains basically unchanged, but with different priorities
and a decentralized organization, Unlike the earlier 5-Year Plans, the current
7<Year Plan merely lists the hydraulic projects to be accomplished and. their
target dates, leaving the details to regional authorities in accordance with
current decentralization policies, Major emphasis continues to be placed on
the development of Asiatic U.S.S.R.
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. SECTION IV
'ﬂ-lE GREA' ,voz,m mmmm'r
h-01 mnm .

The VOLGA is important as a-key factor;in‘the economy of the European
therefore,. the Great Volga . Development is an -important phase of

. verall economic planning,- - The. VOLGA has.always played an .- .- :
'important role, in the his‘bory of the. country because of.its. strategic-location
and vast transportation capacity. Even when frozen in wintery it provides an..
ideal sledgeway to carry a great volume of traffic. Although only the fifth
largest river in the U.S.ScR.y the VOLGA is the la.rgest river in Europe, It
is 3,688 km long and drains an area of, 1,480,000 km?, With its more than . ..
1,000 tributaries, it fomms a navigable waterway system more than 20,000 km .
long,- . The VOLGA flows southward. thmugh the heart of European U.S.S.R-to the: .
CASPIAN. Inthe last 800 kmy the riverbed is below sea level; = STALINGRAD,
one terminal of the VOLGA-DON Canaly is =13.5 m, MSL. The VOLGA enters the
CASPIAN through 80 major branches in a delta 170 km wide with.an area of
13’49000 m2, The; character of the riverbed is an’ outstanding ‘example, of; the - -
influence of terrestrial rotation upon river formation, being marked by high .
right banks and 1ow, receding left banks, which are marshy and subject to
floodmg.,

1-02 MAJOR FEATURES
a, General,

(1) In 1926 because of the serious inadequacy of the Soviet railw -
road system; a comprehensive study was made of the entire inland transportation
systemy including an evaluation of the VOLGA-waterway-system as a transportation
carrier. It was estimated that the transportamon capacity of the-VOLGA-at, «:
that time was equivalent to that of a 6=track railroad, but that by.proper i7"
development it could be raised to that of a LO-track railmad., It was decided
to maintain the VOLGA as the hub of the transportation;system.west of the URALS
and to make it navigable for seagoing vessels, thus opening up the; interior of:
the area for access to.the major Russian seas, -MOSCOW was to become \the. great-
seaport in the U.S.S.R. The Great Volga Development was also to pmvide_ .
irrigation in the southem region of the U.S.S.R. _

(2). The hydrologc aspects of the program were entrusted to rafessor
Riesenkampf, whose comprehensive plan of development was. a.dopted and-hasg o
served as the basis for the subsequent development of the VOLGA Basin (see
Plates 1, h, and 5), His plan involved the construction of eightimultiple~
purpose hydraulic centers, Gidrouzel (see Plate 1 and Table,z), to” raise.water:
levels and retain excess spring flood flow behind huge damsv (A typ:.cal
Gidrouzel is illustrated in Plate 3.)

b. ILocks and Dams.

(1) The dams planned by Riesenkampf were huge earth-fill structw
some as long as 13 km but relatively low because of the very low gradient of
the VOLGA, which averages only 0.0l m/km (Plate 5), The reservoirs created
by the dams appmach the size of huge lakes. For example, that at KUYBYSHEV
covers 9,500 km?, extends 600 km upstream from the dam, and holds 38 km3 of .
water,

<18
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(2) sSince the maximum draft of L.5 m was established for standaxd
commercial vessels, the ultimate project minimum depth was to.be 5,0 m,
The minimum dimensions of navigation facilities were based on the. 200-m. b; )
30=-m_dimensions of VOLGA River boats. Leck chambers provided at dams on,the.. -
VOLGA were to be 300 m long (290 m clear length), 30 m wide, with a S.O-m e
minimum clearance over the upper sill, which has segment gates uinged at the: :
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bottom, The downstream miter gates reach considerable height in some cases because
of the h:Lgh :L'I.ft condiﬁonso _Locks oi‘ the same type are used on the MOSCOW-VOLGA
Canal {see Plate ), ictdony however, has departed from Riesenkampf's
original plan, especially in the case of the VOLGA=DON Canal whose locks are
smaller, (see Plate 7)s this has restricted the usefulness of the system,

¢, Navigation Canals, The major purpose of the Great Volga Development,
to establish a connection between major Russian seas and make MOSCOW a great
seaport of the Soviet Union, was essentially achieved by 1952 through reconstruction
of existing canals and construction of new canals. Among ‘the new canals (Plates 1
and 5) are the follomngs

5 © (1) The Baltic-White Sea SStalin! Canal(No. 11 on Plate 1) is a 227-km

watemay between POVENETS on Lake ONEGA and BEIOMORSK on the WHITE Sea, It has
19 locks, overcoming an elevation difference of 75 m, and is navigable for 165
days a year, It Was ‘constructed-during 1931-1932 in the recozd time of 20 months
and 10 days, entirely by forced labor,

(2) ’me Murmansk Canal (No, 12) crossing the KOLA Pem.nsula was a
project proposed in connectlon mth the development of the BALTIC-HLTE Sea
(Stalin)- Canal,

(3) Moscow-Volga Canal (No, 10) is a 128-km artificial waterway
between the VOLGA River, at IVAN'KOVO, and the MOSCOW River, The canal is 5.5 m
deep and overcomes a L7-m elevation difference by means of 11 locks, It was
completed in 1941,

(L) Vol awDon Ca.nal (No, 15) is 101 km long, has 13 locks, and was
completed in 19;29

s (5) The Maninsk Canal :Sy tem (No, 3) is being extensively reconstructed
to permit. passage” of boats of L5 to 500=m draft, using the previously developed
SVIRV River.

e Hydroelectric Powero The VOLGA }h.ver cascade of hydmpowar structures,
bogether with the development of the tributary river, the KAMA, created the
largest hydroelectric power complex in the U.S.S.R., with an installed capaclty
of 10-million kw and an annual output of 10-billion kwshr, The KUYBYSHEV and
STALINGRAD powerplants are the two largest in the U.S.S.R. Under the new 7-Year
Plan, the capacity of the complex is to be increased by one million kw by 1965,
'The "VOLGA' and” KAMA installations existing, under construction; and pla.nned in
1956 are itemized on Table 20

CE Ix-x-lgarl‘.:l.on° In aceo:dance ‘with the Soviet policy for multlple=
purpcse river development, the Great Volga Development included provision for
irrigation in the southern regions of the U.S.S.R. The hydraulic centers of
KUYBYSHEV, STALINGRAD, and TSIMLYANSK (No, 6, 8, and 14 on Plate 1 and Table 2)
were designed with a view of storing water for :.rxigation of large regions,

L-03 HYDROLOGIC ANALYSIS

Conditions ‘Prior to the ’Develogmen o

'l'he success or failure of such a comprehensive river development
pmjeet as that of the VOLGA hinges largely upon the supply of water that will
be available (see Plate 2), In his investigations in 1927, Riegenkampf estimated
the average annual volume of flow of the VOLGA as 255 to 260 km3, Of this, 65%
was carried during the: 3-month spring snowmelt period when floods occur, The
remaining’ 9 -months was the period of low and medium i‘.l_ow dur:mg which the depth
of thé-Triver was often insufficient’for-navigation even by’ shallow=draft boats,
The considerablé vagriation in the mean annual-flow and in-the sping “flood
volume'is ‘shown in the fo]low:mg tabulaﬁon of data used in’ the dasign oi' the
KUYBYSHEV' Dams: - *
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Annual Volume Spring Flocd

of Flow (m3) Volume (km3)
363 ‘210
Mean 250 153
Minimum U1 ‘ 86
b, Proposed Changes.

(1) TRecently changes in the original design of the Great Volga
Development have been proposed. In the beginning Riesenkampf had calculated
that an additional Ll km3 would be diverted to the VOLGA from other basins
to meet the water requirements of the project, as shown below, By the end
of 1955, however; the planned transfer of 30 km3 from the DON had been aban-
do@dbecause of changes in the design of the VOLGA-DON Canal, Furthermore
gince 1930 the annual flow 9f the VOLGA itself has decreased sharply and has
averaged only 210 to 220

(2) A proposed change in the plan is the diversion of L1 km3
annually from the PECHORA through the KAMA into the VOLGA. The tabulation
below shows that the water supply thus available would be 35 to L0 km3 less
that Riesenkampf's original estimates

Estimated Annual Volume of Flow, km3

Original Plan Proposed Change
VOLGA River 255 to 260 210 to 220
Diversion froms
<

ONEGA River

VYCHEGDA River

DON River

PECHORA River L1

Total

299 to 30L 259 to 269
¢, Present Conditions

One important result of the decline of the VOLGA River flow volume
has been the continual sinking of the level of the CASPIAN Sea into which the
VOLGA discharges., Intensive studies made by the leading Soviet scientists
indicate that the Great Volga Development has not only failed to improve
the hydrologic balance of the CASPIAN Sea but has also accelerated its sinking;
many authorities maintain that the facilities installed on the VOLGA consume
at least as much water as they introduce from new sources.

Declassified in Part - Sanitizey Approved for Release @ 50-Yr 2014/04/03 : CIA-RDP81-01043R004100140005-2



SECTION V.,
DAVYDOV PLAN
5-01 GENERAL

a, Sipnificance. The Davydov Plan is a plan for the comprehensive
development of the Arctic rivers and the diversion of surplus water t= .
Soviet Central Asia and the CASPIAN Sea, According to Soviet scientific
literature dealing with the problem of the sinking of the CASPIAN 5 the basic
idea of the Davydov Plan is very much alive, Soviet oceanographers, such as
Apollov, Gyul, Shlyamin, and others, see in the execution of the plan the only
solution for the CASFIAN problem and, in general, for the water shortage
problem in Soviet Central Asia, Because of the importance of the problem in
future Soviet planning and the wide internationa«l interest in the proposed
construction, which could affect the hydrometeorological balance of the whole
Eurasian land mass, the outline of the Davydov Plan is presented here,

b, Utilization of Arctic Rivers, According to Professor Davydov,
retention of the present CASPIAN Sea level is absolutely essential for
balanced climatic conditions of the southemn U,S.S.R. and for the water
supply of Soviet Central Asia and Western Siberia, His plan for the exploie
tation of Soviet water resources was preceded by a hydrologic survey of the
country, showing that previous Soviet water resource development plans had
not thoroughly evaluated the water needs for rehabilitating vast areas of the
Soviet Union, particularly in Central Asia, and had not given proper consider-
ation to the hydrometeorological changes that had taken place, When published
in 1948, the Davydov Plan was considered fantastic, impossible to exacute.
Because of the extreme water shortage; however, one feature of the plan, the
TURKMEN Canal (No, 22 on Plate 1) was made part of the Fourth and Fifth.5-Year
Plans, This construction was started but later abandoned, Continuation of
this construction was not made part of the Sixth 5-Year Plan and the current
7-Year Plan,

b KA TR et

[ERCST—

5-02 MAJOR FEATURES
a, General,

(1) A major objective of the plan is the irrigation of the deserts
and steppes of the relatively sparsely populated area comprising the KAZAKH,
UZBEK, TURKMEN, KIRGIZ, and TADZHIK S.S.R.'s. This area is strategically
situated to accommodate industry and it also has abundant resources of oil,
gas, and metals, Its geographic location, between 350 and 50° N,, provides i
favorable climatic conditions for agriculture; the mean temperature averages h
between =100 and #4° C, (14° and 39° F,), in January, and between 24© and s
340 C, (75° and 95° F.), in July. Intensive cultivation of cotton, rice, !
and rubber; and other products having industrial uses would be possible if
substantial irrigation were provided, The main obstacle to the full real-
ization of the economic potential of this area is its lack of an adequate
water supply.

k:(ng) The two principal rivers, the AMU DARYA and SYR DARYA, together
carry 56 annually, nearly all of which the plan has allocated for irriga-
tion of 80,000 km2, It is estimated; however, that such a diversion would
eventually result in a progressive reduction of the surface area of the ARAL
Sea from its present 6l,500 km? to only 12,500 km?,

b. Hydrology.

(1) For the xghabil'i.tati.on of the TURAN Depression, including
irrigation of 250,000 km“; the plan would require a minimm of 180

annually. In addition, Davydov estimated that 56 km3 annually would be
needed to replenish the flow of the AMU DARYA and SYR DARYA and thus prevent
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the sinking of the ARAL Sea, Since the plan provides for a total net annual
diversion to this area of 315 Xm3, the remainder, 79 km3, could be utilized for
raising the level of the CASFIAN Sea.

(2) The hydrologic balance of the p;l.an as calculated by Davydov
is as followss

Source : - - Annual Diversion of Flow
g (km3) m3/sec)

OB* River 315 10,000

YENISEY River _ : 26 200
o 611 19,100,
Utilization -

BELOGOR'YE Power Development (No. 30, - :
Plat;e 1) ) 2 8,500

Transfer to ARAL and CASPIAN Sea 10,000
Evgpcration and infiltration losses  _28 900
T TOTAL 19,400

- ¢, Major Structures, The major structures (Plates 1, 8A, and 8B) by
which Professor Davydov proposed to divert the flow of Siberian rivers, are

v as follows.,

. e (1) Yemsex River Dam: (No, 28 on Plate 1) to be built below the
Junction with the PODKAMENNAYA TUNGUSKA River to raise the river level from
30 to 14O m above sea level,

(2) The Ket’-Kas Canal (OB!<YENISEYSKIY Kanal) (No., 26):_ to be
reconstructed as a main waterway to carry 296 km3 annually (9,400 m3/sec)
westward from the YENISEY River and its tributaries, such as the ANGARA which

: onglnates in Lake BATKAL, This canal'was to be approximately 500 km long and
drop 35 m through 4 locks to the level of the artificial sea to be created on
the OB‘ }H.ver by 'hhe BELOGOR"YE Dam,

== (3) BELOG)R'!E Dam‘(No. 30)s the key structure of the entire
project; to be located on th 3¢ River below the junction with the IRTYSH
River, at BELOGOR'YE, It was to be a gravity dam 100-km long whose crest was
to average“78 meters above' the pnasent stage of the OB* River. The dam was to
create  an artificial 'sea with an impounded water area of 250,000 km? and volume
of-1i;500 km3 (see Plate 1), The southwest tip of this sea would extend up the
TOBOL River to UBAGAN -Lake, where the TURGAY River forms a natural gateway to

the TURAN Area, The whole area is at present practically uninhabited and consists

mostly of marshes, moors, and swampy forests., The project would require the
“rerouting of only one main transportation artery, the SVERDLOVSK-TYUMEN®-OMSK
‘section’of the Trans-Siberian Railroad, Numerous industrial centers are already
located or are planned on or near the shores of this proposed inland sea in the
heart of Siberia,’

(4) Turgay Canal (No, 25): to be cut through the elevated terrain
between the Siberian Plains and the TURAN Depression for a distance of 900 km,
This new canaly 45 to 75 m deep, would transfer water from the proposed "Siberian
Sea" towards the south, - The major part of its flow would be distributed through
irrigation-canals throughout the entire arid land of West TURAN, while the
remainder would reach”the ARAL-Sea,
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(5) Turkmen Canal (No. 22)s. to carry surplus water from the ARAL
Sea to the CASPIAN, It was to be a canal 500<km long following the dry bed
of the UZBOY River, which once -connactsd the-two ssas. The construction of
this project was abandoned in 1952,

5-03 PO’I'ENTIAL EENEFI s

a. General. The most important pot.en‘h:.al benefit of the Davydov Plan,
if completed,.is the diversion of Arctic water into the CASPIAN Sea to solve
the problem of its sinking,

b. Navipation. The Davydov Plan would create a YENISEY-OB'-CASPIAN
Sea navigation system that, like parts of the VOLGA system, would be capahle
of carrying seagoing vessels, The distance between the OB* at BELOGOR'YE-
and "the CASPIAN Sea is L,000 km; 1,800 km of this length would be seas, 1akes,
and reservoirs, 1,000 km would follow ancient river beds (such as the UZBOY,
the route of the TURKMEN Canal), and 1,200 km would be newly constructed
navigation canals.

c. Hydropower, The Davydov Plan calls: for exploitation in seven sfages
of the hydropower potential of 12,6 million kw total capacity and 83 billion
lw=hr anmual production.

d, Irrigation.. The plan provides for extensive pumping installations
by means of which agricultural land up to 200 m above sea level could be
irrigated, It is est:_mated that the water thus available for irrigation would
not only sustain 250,000 km2 of agmcultural land, but also permit reforest-
ation of approximately 200,000 km¢ of deserts.

es Others, This great increase in cultivated and forested 2reas will
have some influence on the climate. Forests in the TURAN deserts would help to
protect the depressed areas of Soviet Central Asia against aridity. Some
increase in precipitation may result, thus adding to the water supply.of the
ARAL-CASPIAN Depression and exercising considerable influence on the rivers
and streams of the area,
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. SEGTION VI
" CURRENT PROGRAM
6-01 MAJOR OBJECTIVES

~ - . .. - . ve, i

The current, 7-Year Plan emphasizes the development of Asiatic U.S.S.R.
rather than of European U.S.S.R. This industrial and. economic-development,
which began before World .War II, is based mainly.on the accessibility of raw
materials: coal, iron, graphitey copper, silver, lead, molybdenum, wolfram,
uranium, and thorium, -The problem of meeting the: enormous power requirement
for industrial exploitation of the region is considerably simplified because
of Lake BATKAL (with its huge water storage) and the giant Siberiam rivers,
The development of the water resources is an essential feature of..this over-
all plan, . . .. Co e B

6-02 OB'IRTYSH DEVELOBENT

a, The IRTYSH River; already an important inland waterway;-is to ve
developed by the construction of the following multiple-purpose hydraulic
centers on its upper reaches: : HIEAE

(1) UST'=KAMENOGORSK (No. 19 on Plate 1), completed in 1953, Its
navigation lock provides a 4O-m 1ift, which is the highest in the U.S.S.R.

(2) BUKHTARMA (No., 20), under construction.
(3) PAVLODAR (No. 21), proposed.

b, On the OB' River a multiple=purpose dam has been constructed at
NOVOSIBIRSK (No. 22). The reservoir covers an area of 1,071 kmz, and stores
8,8 km3 of water at 19.6-m head. The total length of the dam, including
spillway and powerplant, is 1,830 m. The construction of other hydraulic
centers along the OB'; including one at KAMEN'-NA-OBI, has been planned,

603 YENISEY-ANGARA DEVELOPMENT

a, This project is now being expedited with great vigor because of the
huge hydropower potentialities of the ANGARA River.

b, The ANGARA River, affluent of the YENISEY and effluent of Lake
BATKAL, carries an average flow of 1,7uli m3/sec, and drops 360 m during its
total course of 1,853 km, Thus, it has an unusually high gradient (0.2 m/km)
and a very high velocity, and offers potential energy of 60 million kw,

Jusi below Lake BATKAL, the sudden drop of 30 m made it possible to consiruct
a dam, whose backwater will raise Lake BAIKAL 1,0 to 1.5 m above its natural
level, This will provide an additional water storage of 3l ¥m3 that may be
utilized for hydropower by the ANGARA cascade, This power potential will be
exploited by a series of six hydropower plants, as illustrated on Plate 8B,
These plants will have a combined installed capacity of 10,065,000 kw, whic]
is on a level with the Great VOIGA cascade, The largest will be BRATSK; with
an installed capacity of 3,200,000 kwy which is higher than either the
KUYBYSHEV or STALINGRAD powerplants on the VOLGA; now the two largest in the
U.S.S.R. The status of the ANGARA development is not entirely clear; although
it is known that the plant at IRKUTSK has been completed and the one at
BRATSK is still under construction.

Co At KRASNOYARSK on the YENISEY River, a huge hydraulic center (No, 23)
has been_planned; it is to have a dam 118 m high and a storage reservoir of
2,130 km? surface area and 77 km3 storage capacity, of which 32 kmd is to be
reserved for power rroduction, The planned development is to have an instaglled
capacity of 43000,000 kwy, at 86-m head, the KRASNOYARSK hydraulic center will
be designed for combined operation with the ANGARA development, The best

25
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navigation facilities to overcome this high lift have not yet been selected, but
one plan calls for a ship elevator as being the most economical solution,

6-0ly CURRENT STUDIES

Vith the attention of the Soviets tumed eastward toward the rich water
resources of the giant Siberian rivers, at the same time extensive studies and
scientific research are in progress to determine the futire course of hycrologic
_planning, - Voluminous scientific literature in various geophysical disciplines
(oceanography, hydrometeorology, heliogeography, and the-most recent, "helio-
hydrometeorology," concerning long-term weather prognos:us) indicates that a major
aim of future large hydrologic projects in the U.S.S.R. will be to correct the
failure of the Great Volga Development- to-arrest the sinking of the CASFIAN, This
problem.of.the continuolis' sinking of the CASPIAN is one of the main subjects of
research of leading Soviet scientists, as indicated by controversial discussions
appearing in publications of the Soviet Academy of Sciences. The ultimate objective
of Soviet hydrologic planning continues to be comprehensive -develophment 'of ‘water
resources to fully exploit the vast hydropower potential, to provide a unified
waterway. system across the Soviet Union, and to reclaim the Central Asiatic regions
where the natural "Granary" 'of the -U.S.S.R. is located.” For this the Davydov Plan
appears to offer the only complete solution. The present water resource develop-
ment of the Siberian regions continues to conform with the general concepts of the
Davydov.Plan, although differing in some details, Future development may shift
in emphas:.s depending uponthe progreess of the 7-Year Plan and’ upon the overall
economic and strateg:.c po]icles of the Soviets.

: ’,In@nieur- ind’ Architektan Vereines; volo 955 nOs 15w

5.1

6.

To

8,

BIBLIOGHAPHY

AUSTRIA, "Die' serstrasse Ob-aAralsee-Kaspia s Meer" (The water-
Aral Sea: = Caspian Sea)s Zeitschrift des 8sterreichischen
ugust 19500

BARANSKIY, No No Ekonomicheska Geo Se5:5S.Rs Uchebmk d
_8.klassa sredney. shkoli (Economic; geography of.the U.S:5:R,* text=
“book for the last year of high school), Ministry of Education,.
Moscow, 1954, .

BErid, s 'Na%uiél-ﬁiagoﬂé‘bf'm‘e" (5i8.hs e Maclﬁ' an 00,, New
ork, 1950, >t
X .

_BUEHLER,.A. _"Ies, Trayaux Hydrauliques, de ‘la-Plaine de Sibérie’et la}

-“Iiaison avec’ la Mer, Caspienne a travers le Kazakstan,:L'Uzbegie'et
la Tarkmenie" " (Hydraulic works ‘of the Siberian plain” and the water=
way connections with the Caspian, Sea. across. Kazakhsta.n, Uzbekistan,

and’ Turkmen) " Cours d*Eau et Eknerge, 1951, -

DAVEBOV, Ls K. rafiy
(Hydrography of the U.S.SoR. Waters and Dry Areas
_Leningrad University Publishing House,, Leningrad, 1955.,.

DAVYDOV "Syyazyvaniye mezhdu Vodami Oba’ i Aralskogo i aspiskogo
Morya' ( atemay _connection :between, the Ob, A: and CaspianiSea)o .

Gidrotekhni'cheskoye Stroitel'stvo, l9h9o ST e e e

=wemw, "Iiaison entre les Eaux de 1'0b, de 1°Aral-et de la.Caspienne"
(Watemay connections between the Ob' Aral and - Casp:.an), La Houille
Blanche¢, 1950,

FICHELLE. ‘Geo raphie Physique et Economique -de_1'Union des Répube .
liques ‘Socialistes Soviétiques : (Physical-and economic geography) of the
U.S.S.R.). Payot, Paris, 19L6,

FIIIMONOV s No A, . “Krasnoyarskaya G:Ldmelektmstants:Lya' 1

tric power plant ‘at Krasnoyarsk).” Gidrotekhnicheskoye ‘Stroitel’stvo,
No. 12, December 1957, pp. 10=6,

TFRANCE, LA. DOCUMENTATION FRANCATSE.. NO'ES ET ETUDES DOCUMENTAIRES.,
les transports- fluviaux en 1*Union” des R&publiqués”Socialistes Sove
i¢tiques (River transport. in-the U.S.S:R.). ' Secretary: General, Dccn‘
umeritation D:.rectorate, No,, 2111, Paris, 10 December 1955=

GREK‘UIDV, L. ,Vehlo.ye StahnsklE Stroyki (Great Sta Horks) Gove
emment "Publi, h:.ng House for Politieal” I.:.terature, }Ioscow, 1951n

————— “Ekonomicheskoye Znacheniye Pmblemy Perebroslcl Stoka Sevemykh

Rek v Volgu i Kam" (The economic significance of the problem to divert
the flow of the northem rivers into the Volga and Kama), Gidrotekhnika
i Melioratsiya, vol, 9; no. 9, September, 1957, . R

KABELAC, OTAKAR W. "Europe’s Waterways: Key ﬁé Peacé'". Amenca, vol,
LXXV, no. 12,,22 -June 191;6s PPo 239-2)4;., - it

ified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/04/03 : CIA-RDP81-01043R004100140005-2



Declassified in Part - Sanitized Cop ved for Release

16, ~==--=, "Rivers Under Influence. of Terrestrial Rotation", Joural
of the Waterways and Harbors Division, American Society of Civil
Engineers, vol 83, no, W1, April 1957, pps 1208-1/1208-16.: ]

17. LEBED, A., and YAKOVLEV, B, Transportnoye Znacheniye Gidrotekhnich-

. eskikh Sooruzhenii S.S.S.R. (The importance of hydrotechnical pro-
) Jects .for Soviet transportation). Institute for the Study of the
History and Culture of the U.S.S.R., Munich, 195k, )

MACKINDER, SIR HALFORD JOHN. The Scope and Methods of Geography and
the) Geo] hical Pivot of History., Royal Geographical Society, Lon-
don, 1951. . .

‘MIESCH, M. "Hydrographie de 1'Asie" (Hydrography of Asia),. Geo=
. -graphia, no, 21-3; June - August 1953, ) )

MIKHATIOV, A. V. Sudokhodnyye shlyuzy (Navigation locks), : Governe.
ment Publishing -House. for:Architecture and Construction Iiterature,
Moscow, 1955, '

-NIKOLAYEV, T, "Kanal Moskva-Volga" (Moscow-Volga canal), Gidro-
tekhnicheskoye Stroitel’stvo, no. 11, November 1935, pp, 32-9,

POHL, K.-A. "Die verkehrstechnische und kraftwirtschaftliche Ere
schliessung der Wolga" (Execution of.traffic and management of power
resources in connection with the opening up of the Volga River),

Die Deutsche Wasserwirtschaft, 1935, : .

PGLYAKOV, B. 'V, . Gidrologicheskiye Analiz i Razchet (Hydm;l.t;gjical
analysis and calculations), Moscow, 1916, .

‘ ‘RYABCHIKOV, E. Volga-Don (Volga-Don), ' Government Publishing House

for Geographical Iiterature, Moscow, 195k, -

SALLER, H, -"Die Entwicklung der inneren Wasserstrassen deriSowjet
‘Union" (Development of the inland waterways of the Soviet Union),
Wasserkraft und Wasserwirtschaft, 1941,

SHLYAMIN, BORIS ALEKSANDROVICH, Kaspiyskoye More:(Caspian Sea),
Covernment Printing Office for Geographical Iiterature, ‘Moscow, 195,

SUKHANOV-LEVITSKTY. "Bratskaya Gidroelektrostantsiya" (Hydroelectric
' power plant.at Bratsk). Gidrotekhnichesko: _Stroitel'stvo, no, 11,
+ November' 1957; pp. ' 47~60,"- : :

UNITED NATIONS, STATISTICAL OFFICE, DEPARTMENT OF ECONOMIC AND SOC~
' IAL-AFFAIRS. Statistical Yearbook 1957, New York, 1957,

U.S.S,R, KOMITET.PO UCHASTIYU S.S.S.R. B MEZHDUNARODNYKH ENERGET-
ICHESKIKH OB YEDINENIYAKH (Committee for the participation of the
U.5.S.R. in intemational power conferences), Sbomik Dokladov,

' Prédstavlennykh Komitetom po Uchastiyu S.5.S.R. v Mezhdunarodnykh
Energeticheskikh ob Yedineniyakh (Collection of documents presented
by the committee for the participation of the U,S.S.R. in intemal-

" national-power conferences), Government Power Publishing House,
1951, Moscow-Leningrad, ° e '
U.S.S.R. "Velikiye Stroyki Kommunizma" (The great works of commune
ism), Pravda, Simferopol, 1951, i
UeS.S.Re Rechnoy Transport S.S.S.R. 1917 = 1957 (River transpor-
tation U.S.S.R, 1917-1957), River Transport Publishing House, Mos-
cow; U.S.S.R., 1957,

50-Yr 2014/04/03 : CIA-RDP81-01043R004100140005-2

- i Len-
2, WEQUER, M. "Die betriebstechnischen Verhiltnisse auf dem W, I. L
3 in-'doléa on-Kanal" (Technics of operation on the V. I. lLenin-Volga=
Don Canal). Wasserwirtschaft.Wassertechnik, vol. 3; no, 3, March
1953, pp. 115=7.

3 b "
WICKERT, G.. -"Die Entwicklund der russischen Bimmenwassers ragsen’
33 (De\'relo}’meh*ﬁ‘»éf the Russian inland waterways). Die Wassamrt:,scha.ft
Yol U, noy 11, hugust 95he ..y oo oo
34, YEGOROV, A. . "Novosibirskaya Gidroelektrostantsiya na T, Obi"
. (Novosjibirsk hydroelectric power plant on the.Ob river), Gidrotekh-

el g8 chedko ¢ Stroitel!stvo, no. 12, December 1957, pp. 3=9.

, ZHUK, S. YA., Editor. Volga=Don. Obshcheye -Opisaniye Sooruzhenii
ei B (Volga-Dodi, - General description of installations), Vol I, Govern=

ment Power Publishing House, Moscow, 1957,

W aoe.

: CIA-RDP81-01043R004100140005-2




Serial

O

#

1

el

Declassified in Part - Sal

CANAL

" VYSHNEVOLOTSKIY System

‘TIKHVINSKIY System

MARIINSK System ™

OGINSKIY

DNIEPER-PRIPYAT'-BUG-
VISTULA

BEREZINA

SEVERO-DVINSKIY (formerly

ALEXANDER OF WURTTEMBERG)

AUGUSTOVO
SEVERNO-YEKATERININSKIY

MOSCOW-VOLGA
BALTIC-WHITE Sea (STALIN)
MURMANSK

DNIEPER-DON

DNIEPER-OKA

VOLGA-DON

STALINGRAD*#

SOUTH UKRAINE¥*

NORTH CRIMEA*¥*
DNIEPER-YUZHNYY BUG**
DNIESTER-ODESSA

MANYCH

TURKMEN

* Marked on Plate 1 by

CANAL
KARA=KUM

‘ SOUTH SIBERIAN
STATUS -
TURGAY »
in operation prior to 1917; no o
longer in use KET'=KAS
" in operation prior to 1917; no o

Ionger in use SIBERIAN Sea Development

BATKAL-AMUR - = **

in operation prior to 1917; being
completely rebuilt

in operation prior to 1917; no
longer in use

in operation prior to 1917; entirely
realined and rebuilt by 1950

in operation prior to 1917; probably
no longer in use

in operation prior to 1917; still

in use

in operation prior to 1917; probably
no longer in use

in operation prior to 1917; no
longer in use

in operation

in operatloxlx
proposed

proposed

proposed

in operation
under construction until 195k
under construction
under construction
proposed

proposed

proposed

under construction until 1952

*_* To be used primarily as irrigation canal
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pmpés.éd‘

nstruction

proposed
proposed ... .

in operation.prior to 1917; no

longer in use

proposed: -




TABIE 2

HYDRAULIG CENTERS (GIDROUZEL)

NAME
IVANKOVO

UGLICH - *
SHCHERBAKOV
GOR'KIY
CHEBOKSARY
KUYBYSHEV

SARATOV (BALAKOVO)
STALINGRAD

NIZHNE VOLZHSKAYA

STATUS
in operation

in operation

in operation

in operation
planned

in operation
under construction
under construction

pmﬁosed

RDP81-01043R004100140005

NAME

KRASNOYARSK

STATUS

planned

IRKUTSK
BRATSK
UST*~ILIMSK

BOGUCHANY

completed
under construction
proposed

proposed

NIZHNE KAMSKAYA
VOTKINSK
MOLOTOV (FERM')
SOLIKAMSK -

planned
under construction
in operation

proposed

PODKAMENNAYA TUNGUSKA
NIZHNYAYA TUNGUSKA
BELOGOR'YE

UZs0Y I

UZBOY II

UZBOY III

proposed
proposed
proposed
proposed
proposed

proposed

TSIMLYANSK

completed

ZAPOROZH'YE

KAKHOVKA

completed

power and navigation phases
completed; irrigation phases
under construction

INGUIETS CASCADE

proposed

18,

DUBOSSARY

completed

19.
20,

21,

UST' ~KAMENOGORSK
BUKHTARMA

PAVLODAR

ccmpieted
under construction

proposed

22,

NOVOSIBIRSK

completed

* Marked on Plate 1by (1)
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Commanding General, Fifth United States Army, ATIN: Engineercccocoocs
Commanding General, Sixth United States Armmy, ATIN: Engineercccccoo
Engineer HQ,, Seventh United States ArmMyccoccococce00000000000000000
Engineer, United States Army, Europe,

ATIN: Chiefy, Intelligence and Mapping Brancheocoocccecocscscccocss
USAREUR Engineer Intelligence Lenterooococcooccccccccoooocsoocoosccccoon
United States Army Engineer Division, Mediterraneanccccccceccoccococss
Waterways Experimental Stationscccocccococsccoscccoccscoccoscccooooces
Cormanding General, Fort Leonard Wood, ATIN: Engineercsccocccecccoso
Cormanding General, Fort Carson, ATIN: Engineer,cccoccccccsccsocsccooe
Commanding General, 10lst Airborne Division, ATIN: Engineerescocococo
Commanding General, XVIII Airborne Corps, Fort Bragg,

ATIN: ENgineerecocco00000000000000000000000000000000600000600000
Engineer; HQ,, 2nd Logistical Commandeoocecccoccecccocsccccseecscocooy
Engineer; IIT Corps, Fort Hoodeossoosc0e0000000000000000000000000000
Cormanding Officer, 501st Engineer Detachment (Technical

Intelligence, Research)essccoooso0000000s0000000000000000000008s0
Commanding Officery 533rd Engineer Detachment (Technical

Intelligence, Research)o.oocoocscooossoccooocccoseeccccocosssccoso
Commanding Officer, 610th Fngineer Detachment (Technical

Intelligence, Research)eeococoscccocscsccoogooooo00osa0c000000000
Commanding Officer, 561st Engineer Detachment (Technical

Intelligence; Collection)eocoocococooc0e000000800000000000006080000
Commanding Officery United States Army Map Service; Far Eastocecoccoo
Commanding Officer, 30th Engineer Bn (Topo Survey)oeccccocccsscsssso
Each Engineer Technical Attache Currently on Duty (1 each)ecccccoccce
Army Map Service Libraryocccoccccccc000006000060000000000000000080000
Army Map Service Depositoryeccocccccosoccececcoacoccoccscacscoecscco
Army Map Service for Internal DistributioNscccccscccssccccccosccocce
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Additional copies available on request to Intelligence Divisiony OCE,
Engineer agencies or units can obtain by direct request; non-Engineer
agencies or units should channel request through ACSI/DA.

=B

Declassified in Prt - Sanitizeopy Approved for Release @ 50-Yr 2014/04/03 : CIA-RDP81-01043R004100140005-2



